Figure S1
Figure S1. Panel a: Compilation of values of the Ca-O and Ca-OH bond energies obtained from evaluations of experimental thermochemical data [Pedley and Marshall, 1983; Gurvich et al., 1989; Chase Jr., 1998 ], early abinitio studies [Bauschlicher and Partridge, 1983; Bauschlicher Jr. and Langhoff, 1986] , and from our own abinitio calculations using the Gaussian09 software [Frisch et al., 2009 ] (B3LYP/6-311+G(2d,p), B3LYP/(aug)-ccpVQZ, CBS-QB3, B1LYP/(aug)-cc-pVQZ and G4). Calculations using the B1LYP density functional and the cc-pVQZ basis set for Ca have been carried out following a study by Yu and Truhlar [Yu and Truhlar, 2014] , who examined a large selection of DFT functionals to find which ones gave the best calculated dissociation energy of CaO. Panel b: Potential energy surface at 0 K of the CaOH + H reaction at different levels of theory. The experimental enthalpies of reaction for the two exit channels are also shown. The preferred reaction enthalpies (black squares) correspond to the bond energies highlighted with arrows in panel a. The data was selected based on the reliability of the original experimental studies and the inclusion in the thermochemical data compilation of the most recently published results [Dagdigian, 1978; Murad, 1981] . Table S1 . Optimized geometries, total energies at 0K and molecular parameters of the ground states of relevant calcium-containing species at B3LYP/6-311+G(2d,p) level of theory. 
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